NSSDC's OMNI dataset, which now spans 1963-1999, contains a collection of hourly means of interplanetary magnetic field (IMF) and solar wind (SW) plasma parameters measured near the Earth's orbit, as well as some auxiliary data. We report a study of solar cycle effects in planetary geomagnetic activity in which 27-day averages of several OMNI parameters are compared with equivalent Kp and Dst averages. Some established trends in these parameters over solar cycles are confirmed; for example, it is concluded that changes in the magnitude (rather than in direction) constitute the primary solar cycle variation in the IMF. However, this study also reveals that long-term changes in planetary geomagnetic activity are driven more actively by solar wind-magnetosphere coupling of an electrodynamic nature rather than by plasma transport into the magnetosphere. This suggests that ambient (background) interplanetary "electric" environment (in which the Earth's magnetosphere is immersed over the solar cycles) may play a more significant role in causing changes in the frequency of geomagnetic storms and substorms than previously realized.
Introduction
Since the discovery of the solar wind, numerous studies have been undertaken to investigate its variability with the solar cycle [e.g., Gazis, 1996] . Though a number of studies have dealt with long-term correlations between solar wind and geomagnetic activity [e.g., Crooker and Gringauz, 1993; Gonzalez The 36-year long, IMF/SW multi-source OMNI dataset is maintained at the National Space Science Data Center, NSSDC [King and Papitashvili, 1994 ; http://nssdc.gsfc.nasa. gov/onmiweb]. Over its history, the dataset has been utilized in numerous studies, mainly by using hourly means. Recently daily and 27-day averages were made available; these new options provide an excellent opportunity for studies of either IMF polarity or seasonal effects from daily data or solar cycle That gives no preference to any of these components to be larger (or smaller) than another component during different phases of the solar cycle; therefore, their cumulative effect on global geomagnetic activity is sufficiently described by Br over long-term time scales. Also, to check the impact of using 27-day averages we ran correlations of Kp and Dst indices with many of the abovementioned IMF/SW parameters using daily means for the entire 36-year intervals and then using 3-hour averages over threes years near solar maximum (1979) (1980) (1981) . In the latter case, we first correlated the variables taken for the current 3-hour interval, and then we took the IMF/SW parameters for the previous 3-hour interval. However, the obtained correlation coefficients are -20% smaller in comparison with numbers given in Table 1 . This may indicate that physics of the solar wind-magnetosphere interaction is manifested in different ways at various time scales; however, investigation of these differences is out of scope of this study.
Conclusions
In this study, we focused on the solar cycle effects in the Kp index that represents global geomagnetic activity, and in the Dst index that measures the ring current development caused by the magnetic storms and (possibly) by some major substorms. Noting that reconnection transfers flux from the dayside (subsolar magnetosphere) to the nightside (magnetospheric tail) and that the solar wind "quasi-viscous" interaction with the magnetosphere drags geomagnetic field lines toward the tail as well, one can expect that the IMF B,,. and solar wind velocity (the IEF dawn-dusk component) should be the major drivers for planetary geomagnetic activity.
However, this study reveals that over the long time scale the "total interplanetary electric field" EiMr = Vsw' Br (in which the Earth's magnetosphere is immersed) plays the most significant role in driving global geomagnetic activity represented on the planetary scale by the Kp index (r = 0.82). For example, if the IMF Bx were removed from Br, then the correlation (between Er and Kp) drops to 0.70 showing the unappreciated importance of the IMF Bx-component as noted earlier. Taking into account that both the "toward" and "away" components of Bx show unexpectedly high correlation with Kp, we speculate that the highest geoeffectiveness of Emr means that the combined effect of variations in Er and Bx keeps global geomagnetic activity continuously "on the boil". Though it seems that the IMF Bx does not contribute directly to the near-Earth interplanetary electric field components, we speculate that ambient (background) interplanetary "electric" environment (in which the Earth's magnetosphere is immersed over the solar cycles) may play a more significant role in causing changes in the frequency of geomagnetic storms and substorms than previously realized.
